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it is only mass which counts, not geometry. Although the geometric centers may coincide at C, the two masses do not. After Ml enters the geometric boundaries of M2 their real separation decreases only gradually, until at C it is a minimum, but not zero.
It happens, however, that the case illustrated in Fig. 2 never occurs in nature. It is not that the major mass-portions of the universe neglect to possess convenient openings for the passage of the minor mass-portions through them. The trouble is that in nature the chances are infinitely against any pair's ever possessing a motion, when in the condition A, which is directly alined with their mutual centers. The thing is conceivable geometrically, but it is even less than probable. When the natural causes of different forms of motion are investigated, it will appear that such motion is impossible. Motion developed naturally, rather than in the imagination, will be directed at some appreciable angle with the mutual axis, as at A in Fig. 4.
In any natural case the mutual motion will be likely to assume the form portrayed in Fig. 3—to consider the simplest case first. Here the bodies are shown as revolving about each other, and also about their common center of mass at C. Each body describes an elliptical orbit about its mate, and also about the point C. For a moment's consideration will show that, whatever form of orbit one body follows around the other, the other must likewise describe about the one; and if the mass-center C be regarded as the fixed center, each body will describe about it similar orbits, having radii inversely proportional to the mass in question.
The situation is much as if a boy fastened a large cannon-ball on one end of a stick and a smaller one on the other. He can then twirl the stick by holding either end in his hand, regarding that as fixed while the other end moves, or he can hold the middle portion of the stick in his hand, at the center of gravity, and twirl both ends at once about that But in the case of the boy and the stick, his hand is attached to the earth, and may be regarded as fixed; whereas in the case of the two free mass-portions, if we are to study their own interaction, independently of all other masses, there is no fixed base to refer anything to. Should the boy throw the stick into the air, however, for a brief period it would act freely as an independent, free mass-system, and during that time the two cannon-balls